this state of things remained, the law of gravitation, vigorous though its action be throughout the universe, could never have been recognized as a general principle by the human mind.
Mere observation of lightning and its effects could never have led to the discovery of their relation to the phenomena presented by rubbed amber. A modification of the course of Nature, such as the bringing down of atmospheric electricity into our laboratories, was necessary. Without experiment we could never even have learned the existence of terrestrial
825. When a particular agent or cause is to be studied, experiments should be arranged in such a way as to lead if possible to results depending on it alone; or, if this cannot be done, they should be arranged so as to show differences produced by varying it.
320. Thus to determine the resistance of a wire against the conduction of 'electricity through it, vve may measure the whole strength of current produced in it by electromotive force between its ends when the amount of this electromotive force is givent or can be ascertained. But when the wire is that of a submarine teldgraph cable there is always an unknown and ever varying electromotive force between its ends, due to the earth (producing what is commonly called the "earth-current"), and to determine its resistance the difference in the strength of the current produced by suddenly adding to or subtracting from the terrestrial electromotive force, the electromotive force of a given voltaic battery is to be very quickly measured; and this is to be done over and over again, to eliminate the effect of variation of the earth current during the few seconds of time which must elapse before the electro-static induction permits the current due to tho battery to reach nearly enough its full strength to practically annul error on this score.
327.    Endless patience and perseverance in designing and trying different methods for investigation are necessary for the advancement of science: and indeed, in discovery, he is tho most likely to succeed who, not allowing himself to be disheartened by'the non-success of one form of experiment, judiciously -varies his methods, and thus interrogates in every conceivably useful manner the subject of his investigationa.
328,    A most important remark, due to Herschel, regards what aro called residua!phenomena.   When, in an experiment, all known causes being allowed for, there remain certain unexplained effects (excessively slight it may be), these must be carefully investigated, ana every conceivable variation of arrangement of apparatus, etc., tried; until, if possible, we manage so to exaggerate the residual phenomenon as to be able to detect its cause.   It is here, perhaps, that in the present state of science we may most reasonably look for extensions of our knowledge; at all events we are warranted b.y the recent history of Natural Philosophy in so doing.   Thus> to take only a very few
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